The degree of accuracy of diagnosis which may be achieved by the radiologist of to-day is suggested by my own experience. Some time ago I deliberately set out to see if I could diagnose the sex of our second child, having in my possession radiographs of the first child in utero at seven and a half months. This proving successful, I was able to forecast the foetal sex in four more selected cases which were referred to me by a sceptical colleague. I think that the sex could well be estimated with a fair degree of accuracy in a large percentage of cases, given experience, and with adequate "controls".
Nevertheless one must bear in mind that it is, as a rule, easier to diagnose normality of the feetus than to detect the precise degree and nature of developmental anomalies or of abnormalities.
Technique. Although not all radiologists have fine focus rotating anode tubes available, it is nevertheless essential for modern high-grade work that such tubes should be used, since the demonstration of minute foetal detail must be achieved, and since speed of exposure is still highly important.
Precisely because both speed and detail are required, two more factors must be given meticulous attention. First of all, it is important that the woman shall be examined in the recumbent posture. Secondly, a firm, broad compression band must be used fearlessly; the secret being to apply the ultimate pressure (until real discomfort is caused) at the very last moment before the exposure is made, and releasing the compression band immediately after the exposure.
Admittedly the erect posture has an important place in the radiographic examination of pregnancy in general, but it has no place in the demonstration of foetal morphology, because one cannot obtain such good foetal detail as that which may be obtained from examination in the prone or in the supine position. The exposure factors which I employ are of the following order: 1 mm. or 2 mm. rotating anode tube; standard speed intensifying screens (never high speed); and 36" Focus-Film Distance. 
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The first film to be taken is invariably an A.P. view, with the patient supine. This is viewed in the dark-room immediately on fixation, and if thefoetus be lying as a left breech or a left vertex presentation, then a left lateral view is the next to be obtained. Conversely, if the foetus be lying towards the right side, then a right lateral view of the mother would be obtained. This obvious procedure does tend to delay completion of the purely radiographic work, but it must be carried out, always.
The lateral view must also be examined in the dark-room forthwith, for although in the majority of women these two views, showing the whole of the pelvis and the whole of the feetus, provide all the necessary information, in cases in which they do not, they provide the essential basis without which an intelligent and more detailed investigation cannot be adequately carried out.
It is important to recognize that in the early months of pregnancy it is the A.P. view which is the valuable one, whilst the P.A. view should be regarded as an "additional"
film. This view is contrary to the teaching of some radiologists, but I believe that it can be abundantly demonstrated that the essential feature in detecting early pregnancy and minor abnormalities is that as much of the foetus as possible shall be projected againist a backgr-ound ofpelvic soft tissues. The A.P. view does this, whilst the P.A. view does precisely the reverse, for in the latter the sacrum is magnified, the pelvic inlet is foreshortened, and the radiologist has the task of detecting minute foetal parts through adult sacrum-an almost impossible task.
Even after the fifth month the A.P. view continues to produce valuable information, although admittedly beyond this stage the P.A. view becomes a more and more necessary part of the examination, whenever feetal abnormality is suspected. It should be unnecessary to emphasize the point that the whole of the pregnancy should be reviewed, and not just the presenting part. which can happen if the radiologist relies on pelvimetry as the most essential feature of pregnancy examination.
Neither the A.P. nor the lateral view of the mother is likely to be either view of the feetus. Examination of the FEelus Itself Recent work has emphasized the necessity of observing details of the outline of the vault of the skull; the size of the head in relation to the size and development of the skeleton; the size of the vault in relation to the base of the skull, and the precise nature of the outline of the frontal, parietal and squamous-occipital bones. This may seem simple; nevertheless, until 1942 it has not been realized that Liickenschiidel-or craniolacunia, as it is now calledexisted before birth; it had not been recognized that it was radiologically demonstrable before birth; and its incidence rate was unguessed.
The outline of the vault of the normal foetal skull will be observed to be composed of fine, but nevertheless relatively dense, smooth, curved, single lines, interrupted at the Proceedings of the Royal Society of Medicine A point to which further attention should be given is the statement which has been repeated in the past, that the feetal head continues to enlarge at the same rate during the later months of pregnancy. The late R. E. Roberts, for example, based his method of estimation of foetal maturity upon this assumption, but I have long had doubts regarding its correctness, and I have recently had the opportunity of examining the work of Dr. Sydney Josephs, who has already measured many foetal skulls by precision X-ray methods, at 36 weeks and at birth, and he has been unable to show, in the foetuses examined, any increase in the diameter of the foetal head during the last four weeks of gestation. Indeed, is there any precise evidence to the contrary?
It is important to emphasize the point that this applies only to normal-looking feetal skulls. It does not apply in hydrocephalus.
It is important next to examine carefully the-areas of the fontanelles and the shape of the vault, for it is quite possible to demonstrate the existence of craniostenosis even before term. Furthermore, dolichocephalic foetuses should be regarded intently, for there is no doubt that the feetus which exhibits occipital encephalocele tends to assume the dolicho- cephalic outline (see fig. 7 ). . Particularly if the foetal head be of abnormal shape and presenting eccentrically should one suspect the possibility of occipital encephalocele.
If there be craniostenosis, a search should be made for the conditions of hydrocephalus and craniolacunia, which are sometimes associated together. Abnormal postures of the foetus, particularly with extension of the head, should raise the suspicion of cystic hygroma, enlarged thyroid, and such anomalies as iniencephalus.
In the examination of the feetal skeleton, it is important first to make sure that the normal smooth curvature of the spine is maintained throughout. Secondly, one must examine each S Section of Radiology 305 area of the spine in detail for defective or deformed vertebrae, and should the slightest defect be observed or suspected, detailed coned-down views of the foetal spine should be obtained.
The commonest anomaly which occurs, and the easiest to detect, is spina bifida (see figs. 1 and 4). Here it is necessary to emphasize again that spina bifida is not simply failure of the neural arches to unite, but a very positive anomaly of development in which the vertebral bodies are wider than normal, with the pedicles set wider apart, so that even ifthese vertebra do attempt to produce laminm (which often they do not), they are extremely unlikely to complete the gap. This meaF that where spina bifida exists, the area of the vertebral column involved is obviously and demonstrably broadened. It is important also to remember that there may be spina bifida in the lumbar region and then several perfectly normal vertebrae, with further deformity or defective development in the dorsal or cervical region.
The hydrocephalus, or these two combined, may be associated with either gross spina bifida and other defects, or, at the other extreme, with no spinal defect at all.
Rib deformities are frequently associated, and on occasion they may be detected before the deformity of the spine has been seen, and they may lead the observer to detect a spinal lesion which might otherwise have escaped his notice.
Since spina bifida is commonly associated with either failure of the formation of the neural arches, or with meningocele or its variants, it becomes necessary to examine in detail the relationship of the foetal spine to the outline of the uterus, and the total anteroposterior depth of the vertebre in a suspected area. This, then, demands that a precise Proceedings of the Royal Society of Medicine lateral view of the feetus shall be obtained. Brailsford has emphasized this feature, which is of the utmost value, for once one has appreciated the normal "A.P. depth" of the vertebral colunm at various ages, and the usual distance between the back of the vertebral column and the uterine wall, it becomes relatively easy to recognize confidently those foetuses in which the distance is either increased or obviously diminished. This observation or sign is of the greatest value when there is a. deformity or defect in the lumbar or lumbo-sacral region.
The radiologist should always attempt to determine whether or not spine and skull defects exist together, for, if they do, he is enabled to prognosticate that type of foetus which will be born, as well as the inevitability of death, either in utero, or within a few days, weeks or months (see figs. 1 and 3) .
In my experience, spinal and skull defects are almost invariably associated together. For example, in a series of 87 collected cases of my own, only 2 exhibiting craniolacunia failed to reveal any evidence of spinal defect or deformity. Similarly, only two examples of spina bifida failed to reveal evidence of craniolacunia. The frequency of the association of hydrocephalus with spinal defects is already well recognized.
The review of skull and spine, the position and the attitude of the foetus,"and its relationship to the uterine wall, comprises the main duty from the radiological view-point. Nevertheless, it will, on occasion, be helpful if precise information regarding the limbs can also be given. Detection of major abnormalities of skull or spine may have a real effect on the conduct of labour. Recognition of limb deformities or defects is unlikely to have any such effect, if the pregnancy be a single one. In multiple pregnancies, however, the position is radically altered. Then the precise estimation of the number and normality of limbs may be an important feature, not only in the demonstration of single monsters, but in detection of double monsters, for it is the double monster which is most likely to require CQsarean section for its delivery.
With modem technique, there should be no failures in the detection of multiple pregnancies, but it is still possible to fail to bring out the whole truth. This is because the feetuses must inevitably lie on different planes and it requires considerable care to enable one to state with accuracy whether all the foetuses are living, and, if not, at what stage of pregnancy any dead foetus probably died. Where there is an obvious foetus papyraceous there is no difficulty, but it is extremely easy to miss the feetus at, say, seven months, which has just died, for, if it be lying further away from the film than the living foetus, it will actually appear to be the same size, or even larger. The observation is not necessarily important from the point of view of treatment of the mother, but I think that it is important in creating and maintaining confidence and co-operation between obstetrician and radiologist. I Section of Radiology a foetus is lying transversely across the fundus of the uterus at one examination, and at the next, particularly if the film be taken with the woman standing erect, the foetus is seen to present normally by the vertex at, or even below, the pelvic inlet.
There is, then, quite a large field in which the radiologist may suggest the possible, and even the probable, anomalies which could be present, but should go no further than this.
There is a further field in which not only must he state various possibilities, but must state what further assistance radiology has to offer of special methods. Thus, for example, in malpresentation of the feetus, he would first of all decide whether routine films could enable him to be quite certain that the pregnancy was an intra-uterine one. If he were uncertain, he could suggest that cystography or amniography might provide further useful information, leaving it to the obstetrician to deeide whether either of these investigations should be carried out, and, if so, at what stage of pregnancy.
In this connexion, it is to be noted that the diagnosis of intra-uterine pregnancy is very much easier for a radiologist to make with confidence than that of extra-uterine pregnancy. Similarly, it is possible to attain a very much higher degree of accuracy in diagnosing the absence of placenta previa than it is to diagnose the presence and position of a forecoming placenta.
The diagnosis of extra-uterine pregnancy is seldom made radiologically, Later proved to be extra-uterine pregnancy, the right-sided shadow being in fact the ut'erus. (Very rare finding.) situation of the feetus, can be demonstrated, and particularly if the outline of the uterus cannot be identified. Where the foetus is obviously dead, and is also in an abnormal position, it is worth while looking for a shadow somewhat resembling that sometimes seen in placenta prievia, for I think that if one were to see such a shadow, in such a case, it should be possible to. express the view that "there is strong evidence present to suggest that this is an extrauterine piegnancy".
The detection of hydramnios is one of the things which will warn the radiologist to look with special care for foetal abnormalities, and, in particular, for skull and spine defects. in the normal course of events -before the eighth week, because ossification is insufficiently advanced for identifiable shadows to be produced.
The tenth week is the earliest time at which I would hope to identify a faetus in utero. Identification at twelve weeks is now commonplace.
Movements can still cause confusion, and recently I saw an A.P. film taken in which only one feetus was visible (at thirty-six weeks); yet further films, including a lateral, showed that twins were present, i.e. only one twin had moved! (Exposure time was 1-2 secs.)
Minor skeletal anomalies may escape detection-for example a single stunted limb or anomalies of alimentary or urinary tracts, and most soft tissue anomalies such as lumbar meningocele, cystic hygroma, and eye, mouth and lip defects, must be expected to escape our attention.
Perhaps a good example of partial success is that of a cyclops-for the skull may present an abnormal outline, suggesting microcephaly plus some other anomaly; yet it would be a fortunate man indeed who detected that in place of two orbital fossie there were only two contiguous hemi-fosse, and that the nose (rudimentary) was situated above instead of below. Finally, the demonstration of feetal abnormalities should not be confined to ante-natal study.
Personal interest alone would demand the post-natal investigation of such a case as Nowell's ( fig. 8 ) and the investigations which he carried out serve to remind us of the tremendous field for further investigation, not only in stillbirth, but in neo-natal deaths, and in living infants.
X-ray studies reveal the nature and extent of skeletal defects and deformities in a manner which no pathologist can hope to emulate even with immense labour. And even where the cause of death is discoverable and demonstrable by the pathologist, the radiological findings should still be included in stillbirth and neo-natal post-mortem records.
In a recent survey of 373 necropsies by Evans and Smith (1946, J. Obstet. Gynac., 53, 441) , congenital anomalies were found in 1045 %, but no cause of death was found in 9 65 % of these stillbirth and neo-natal deaths. How many pathologists know the normal structure of the foetal skull? and how often is Luckenschadel (or craniolacunia) mentioned in P.M.
reports? Yet post-natal study of the living child, and especially P.M. study of the intact and of the dissected dead foetus or child by radiography, does supply precise knowledge of this curious anomaly. (Here a series of seven slides was shown; these included figs. 2, 3 and 7.) Similarly, only by radiology can the nature and variations in extent and degree of spina bifida be readily recorded and compared, together with the associated skull defects.
Furthermore, in those foetuses which survive, the radiological is the only method by which the progress of developmental anomalies or defects may adequately be studied. Craniolacunia, for example, is often undetectable clinically, but serial films will demonstrate that if the foetus lives, the anomalous development of those bones of the vault which are laid down in membrane gradually disappears.
Similarly, it is by radiological study that the age at which certain developmental anomalies appear can be discovered. Lastly, X-ray examination of the newborn foetus can reveal unsuspected defects, and there is indeed a large field awaiting the combined investigation of Pediatrician and Radiologist. Examination of heart, lungs, alimentary tract and even renal tract can now be undertaken with real prospect of success.
